Reversed-phase high-performance liquid chromatographic characterization of acetic acid extracts of the normal and the diabetic human pancreas.
The combination of a divinylbenzene-based reversed-phase (RP) column and acetic acid gradients in water as mobile phase described in the accompanying paper was used for characterizing the extractable polypeptides from the normal and the diabetic human pancreas. The pancreas was lyophilized, minced and extracted three times in 3 M acetic acid. After mechanical clarification, the raw extracts were applied directly to the RP column. Alternatively, the extracts were lyophilized and subjected to size-exclusion chromatography on Sephadex G-50 in 3 M acetic acid. Two fractions with mol. wt. greater than 6000 dalton (Peak I) or with mol. wt. less than or equal to 6000 dalton (Peak II) were obtained. The Sephadex G-50 size-exclusion chromatography and the RP-high-performance liquid chromatographic (HPLC) analyses of the crude extracts from a normal pancreas clearly demonstrated the weight distribution and differences between the exocrine pancreas (containing primarily the major digestive enzymes) and the endocrine pancreas (containing insulin, glucagon, etc.). RP-HPLC analyses of crude extracts from various normal pancreatic glands resulted in very similar UV profiles, whereas those from a number of individual diabetic glands differed. Chromatograms of acetic acid extracts from normal pancreata were similar when analysed before or after lyophilization, whereas lyophilization of acetic acid extracts of diabetic glands resulted in severely obscured chromatograms. RP-HPLC analyses clearly demonstrated several differences between the diabetic and the normal pancreas. In the crude extracts, the extractable proteins from the diabetic pancreas were shifted towards lower molecular weight and/or hydrophobicity. Further, a peak co-eluting with authentic, human insulin could be demonstrated in the raw extract and in the peak II material from the normal pancreas, whereas virtually no mass signal was seen in the UV-profiles of similar materials from the diabetic gland. This finding was further verified by insulin radioimmunoassay (RIA) performed on the isolated fractions after RP-HPLC of a crude extract from a normal and a diabetic pancreas. The insulin content in the diabetic pancreas was found to be ca. 1% of that in the normal pancreas. When authentic glucagon was added to crude extracts from a diabetic pancreas, a single component was found after immediate analysis, but after several hours at room temperature the glucagon was found to be degraded. Added insulin was stable under these conditions. Similar RP analyses were performed on a silica C4 column eluted with an acetonitrile gradient in trifluoroacetic acid.(ABSTRACT TRUNCATED AT 400 WORDS)